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Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  am  forwarding  to  you  a  copy  of  the  Reuben  Hart  Reservoir  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Torrington  Water  Company,  110  Prospect  Street,  P.0.  Box  867, 

Torrington,  Connecticut  06790,  Attn:  Mr.  Richard  Calhun,  President. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 
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Identification  No.: 
Name  of  Dam: 

City: 

County  and  State: 
Stream: 

Date  of  Inspection: 


CT  00096 

Reuben  Hart  Reservoir  Dam 
Torrington 

Litchfield, Connecticut 
Hart  Brook 
24  October  1978 


BRIEF  ASSESSMENT 

Reuben  Hart  Reservoir  Dam  is  an  earth  embankment  about  1,000  ft.  long, 

15  ft.  wide  at  the  crest,  with  a  maximum  height  of  about  50  ft.  The 
dam  is  operated  by  Torrington  Water  Company  as  a  water  supply  facility 
for  the  City  of  Torrington. 

Built  in  1933,  the  original  spillway  was  a  concrete  ogee  overflow 
55  ft.  long  which  spilled  into  Hart  Brook.  In  1960  a  complete  revision 
of  the  spillway  arrangement  was  undertaken  in  conjunction  with  the  con¬ 
struction  of  Hall  Meadow  Brook  Dam,  a  flood  control  facility  to  the 
east  of  Reuben  Hart  Dam.  The  new  service  spillway  is  125  ft.  long  and 
spills  into  Hall  Meadow  Brook  Reservoir.  An  auxiliary  spillway  which 
spills  into  Hart  Brook  has  an  effective  length  of  about  202  ft.  and  is 
3.5  ft.  higher  than  the  service  spillway.  The  outlet  works  include  a 
wet  well  shaft  with  selective  level  inlets  connected  to  two  18  in.  dia. 
pipes  under  the  dam.  Beyond  the  toe  of  the  dam  the  two  18  in.  pipes 
join  into  one  24  in.  dia.  pipe,  which  turns  90°  about  100  ft.  from  the 
toe,  where  a  valve  controls  discharges  through  an  18  in.  dia.  pipe  into 
a  small  pond  on  Hart  Brook. 

Reuben  Hart  Reservoir  covers  about  130  acres  and  has  a  maximum  storage 
capacity  of  about  3,100  acre-ft.  The  drainage  area  is  about  5.1  sq.  mi. 
Based  on  both  height  and  storage  capacity  the  project  is  classified  as 
intermediate  in  size.  Because  the  dam  is  immediately  upstream  from 
several  communities  and  the  City  of  Torrington,  which  could  sustain 
serious  damage  in  the  event  of  a  dam  failure,  the  project  has  been 
classified  as  having  a  high  hazard  potential. 

The  dam  appears  to  be  in  good  condition.  The  combined  service  and 
auxiliary  spillways  are  adequate  to  pass  the  full  PMF  test  flood 
without  overtopping  the  dam.  Two  wet  areas  due  to  seepage  were  noted 
downstream  from  the  toe  of  the  dam.  Some  riprap  on  the  upstream  face 
has  been  displaced  due  to  ice  jacking.  The  top  of  the  concrete  wall 
between  the  dam  and  spillway  has  disintegrated. 
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Within  two  years  of  receipt  of  the  Phase  I  Inspection  Report, 
the  owner,  Torrington  Water  Company,  should  retain  the  services  of  a 
competent  registered  professional  engineer  and  implement  the  results 
of  his  evaluation  of  the  cause  of  the  seepage  and  wet  areas  at  the  toe 
of  the  dam.  The  owner  should  also  implement  the  following  operational 
and  maintenance  measures:  keep  brush  growth  cut  at  the  downstream  toe 
to  facilitate  inspection  of  seepage;  monitor  seepage  periodically  dur¬ 
ing  periods  of  high  reservoir  level;  repair  riprap  where  displaced; 
repair  concrete  wall  at  end  of  spillway;  and  develop  a  formal  sur¬ 
veillance  and  flood  warning  plan. 
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This  Phase  I  Inspection  Report  on  Reuben  Hart  Reservoir  Dam  has  been 
reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion, 
the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


LNEGAN,  JR 
Branch 
Engineering  Division 


i 


CARNEY  M.  T'ERJZIAN,  MEMBER 


Design  Branch 
Engineering  Division 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  Investigations. 
Copies  of  these  guidelines  may  he  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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PHASE  I  INSPECTION  REPORT 


REUBEN  HART  RESERVOIR  DAM  CT  00026 
SECTION  1  -  PROJECT  INEORMATION 


1.1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Louis 
Berger  &  Associates,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  was  issued  to  Louis  Berger  &  Associates,  Inc.  under 
a  letter  of  24  August  1978  from  Ralph  T.  Garver,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW'>3-78-C-0371  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National  Inventory  of 
Dams . 

1.2  Description  of  Project 
a.  Location 

Reuben  Hart  Dam  is  located  on  Hart  Brook,  immediately  above 
its  confluence  with  Hall  Meadow  Brook,  both  of  which  join  to 
become  the  headwaters  of  the  west  branch  of  the  Naugatuck 
River  in  northwestern  Connecticut.  The  dam  is  about  4.5  mi. 
northwest  of  Torrington  in  Litchfield  County.  Immediately  to 
the  east  of  Reuben  Hart  Reservoir  is  Hall  Meadow  Brook 


Reservoir,  which  has  been  constructed  recently  as  a  flood 
control  retention  project. 


The  normal  storage  level  in  Reuben  Hart  Reservoir  is  at 
elevation  911  MSL.  Hart  Brook  meets  Hall  Meadow  Brook  at  a 
distance  of  about  3,000  ft.  from  the  dam  where  the  elevation 
is  about  780.  Hall  Meadow  Brook  empties  into  Stillwater 
Pond,  a  distance  of  about  1.6  mi.  from  the  dam,  which  has  a 
normal  storage  level  of  735. 

b.  Description  of  Dam  and  Appurtenances 
1.  Dam 

According  to  the  as-built  plan  dated  July  15,  1932 
(Appendix  B) ,  Reuben  Hart  Dam  is  a  rolled  homogeneous 
earth  embankment  having  a  crest  length  of  approximately 
1,000  ft.  The  spillway  elevation  is  shown  on  the  plan  as 
664  which  corresponds  with  911  MSL  on  the  Hall  Meadow 
Brook  Dam  plans,  indicating  that  the  datum  for  the 
original  plan  was  247  ft.  below  MSL.  The  original  plan 
shows  the  dam  crest  at  an  elevation  of  670.25,  or 
917.25  MSL.  Measurements  made  at  the  time  of  the 
inspection  near  the  left  abutment  adjacent  to  the  spill¬ 
way  indicated  that  the  crest  of  the  dam  in  that  area  has 
a  level  of  about  916.8  MSL. 


The  dam  has  a  maximum  height  of  50  ft.  as  measured  from 
original  ground  surface  and  approximately  80  ft.  at 
maximum  height  as  measured  from  the  bottom  of  a  concrete 
core  wall  trench  excavated  below  original  ground  surface. 
The  upstream  slope  of  the  embankment  is  faced  with  hand- 
placed  rock  riprap  laid  on  a  2\  to  1  slope.  The  down¬ 
stream  slope  consists  of  sod  on  a  2  to  1  slope.  A 
concrete  core  wall  is  located  along  the  center¬ 
line  of  dam  with  top  of  the  wall  at  about  elevation  915, 
or  2  ft.  below  the  top  of  the  embankment.  The  core  wall 
extends  within  a  cutoff  trench  below  original  ground 
surface  to  contact  with  bedrock  between  approximately 
stations  4+00  and  10  +  50  (right  spillway  wall). 

Between  approximately  station  0+50  (right  abutment) 
and  station  4  +  00,  the  core  wall  was  carried  to  hardpan 
or  glacial  till  because  the  bedrock  apparently  dips 
steeply  beneath  the  right  abutment.  The  core  wall  has 
a  top  width  of  2  ft.  and  %  in.  per  ft.  upstream  and 
downstream  batters.  Below  a  50  ft.  height,  the  core 
wall  has  a  constant  thickness  of  6  ft.  (Appendix  B, 
as-built  plan). 
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2.  Spillway 

The  spillway,  as  originally  built,  was  a  55  ft.  long  ogee 
overflow  at  crest  level  elevation  911,  emptying  into  a 
curved  converging  chute  excavated  in  bedrock  along  the 
left  abutment  downstream  from  the  dam.  The  chute  termi¬ 
nated  on  the  hillside  in  earth  cut  about  125  ft.  down¬ 
stream  from  the  toe  of  the  dam  and  300  ft.  to  the  left 
of  the  river  below  the  dam,  after  which  flows  were  to 
cascade  down  the  slope  to  the  river. 

Although  no  records  were  recovered  as  to  damage  incurred 
by  the  dam  or  downstream  environs  during  the  August  19, 

1955  storm,  correspondence  indicates  that  the  Reuben  Hart 
spillway  was  deemed  inadequate  and  that  an  enlargement 
was  warranted.  It  is  said  that  the  reservoir  crested 
just  below  the  top  of  the  dam. 

In  1960  a  complete  revision  of  the  spillway  arrangement  was 
undertaken  by  the  New  England  Division,  Corps  of  Engineers, 
whereby  a  new  spillway  was  built  to  the  left  of  the  origi¬ 
nal  and  directed  so  that  its  releases  flow  into  Hall  Meadow 
Brook  Reservoir.  This  is  a  flood  control  facility  con¬ 
structed  at  that  time  on  Hall  Meadow  Brook  to  the  east  of 
Reuben  Hart  Dam.  The  new  spillway  arrangement  is  shown  on 
Drawing  No.  HC- 1-1619  in  Appendix  B. 

The  overflow  crest  of  this  new  spillway  was  placed  at 
elevation  911,  the  same  as  that  of  the  original  design. 

The  crest  length  of  this  new  spillway  is  125  ft.  The 
crest  of  the  original  spillway  was  increased  to  an 
effective  length  of  76  ft.  and  raised  3.5  ft.  to  a  crest 
level  of  914.5.  The  centerlines  of  the  original  over¬ 
flow  crest  and  the  crest  of  the  new  auxilliary  spillway 
were  offset  so  that  the  new  crest  is  about  163  ft.  down¬ 
stream  from  the  original  crest  location.  The  common  wall 
between  the  original  spillway  chute  and  the  new  spillway 
inlet  channel  was  built  to  elevation  914.5  for  a  length 
of  about  126  ft.,  and  this  length  together  with  the 
lengthened  original  crest  are  overtopped  whenever  the 
reservoir  rises  to  that  level.  Discharges  from  this 
auxiliary  spillway  flow  into  and  down  the  original 
spillway  chute  to  empty  into  Hart  Brook. 

The  new  spillway  was  excavated  in  rock  and  except  for 
the  overflow  crest  structure  and  abutments  it  is  not 
concrete  lined.  The  approach  channel  bottom  is  5  ft. 
below  crest  level,  is  122.5  ft.  wide  and  about  300  ft. 
long  and  is  lined  with  an  asphalt  covering.  The  down¬ 
stream  chute  width  converges  from  125  ft.  at  the  over¬ 
flow  crest  to  40  ft.  in  a  distance  of  about  330  ft.  and 
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is  excavated  on  a  0.02  percent  grade.  State  Route  No.  272 
crosses  the  channel  beyond  the  end  of  the  convergence  at 
which  point  the  channel  enters  Hall  Meadow  Brook  reservoir; 
the  bridge  deck  for  this  crossing  is  at  the  same  level  as 
Hall  Meadow  Brook  Dam,  elevation  917. 

Drawings  of  the  revised  spillway  layout  are  shown  on  Corps 
of  Engineers  NED  drawings  HC-1-1619  to  1623  in  Appendix  B. 

3.  Outlets 

The  outlet  control  facilities  are  housed  in  an  outlet 
tower  located  near  the  upstream  toe  of  the  dam,  reached 
by  a  bridge  from  the  crest. of  the  dam.  The  intake  tower 
is  a  wet  well  shaft,  with  selective  level  inlet  pipes 
placed  through  the  wall  and  controlled  by  slide  gates  on 
their  downstream  ends.  Metal  screens  are  provided  at  the 
inlet  ends  to  screen  out  debris.  Outlet  pipes  carried 
just  below  natural  ground  level  under  the  dam  lead  from 
the  intake  tower  to  a  chamber  about  100  ft.  beyond  the 
downstream  toe  of  the  dam  where  a  control  valve  is  housed. 
Two  18  in.  dia.  pipes  are  carried  under  the  dam  and  then 
join  into  one  24  in.  dia.  pipe  continuing  to  the  valve 
chamber.  The  outlet  pipe  turns  90  degrees  at  the  chamber 
and  reduces  to  18  in.  dia.,  the  size  of  the  control  valve. 
The  18  in.  dia.  pipe  is  continued  to  an  outlet  headwall 
structure,  where  flow  then  spills  into  a  small  pond  down¬ 
stream  from  the  dam. 

A  6  in.  dia.  waste  pipe  is  carried  from  the  intake  tower 
well  parallel  to  the  outlet  pipes,  and  empties  into  the 
18  in.  dia.  outfall  pipe  beyond  the  control  valve. 

The  intake  tower  and  outlet  pipes  are  located  about  300  ft. 
to  the  left  of  the  right  end  of  the  dam  at  about  elevation 
890,  or  about  27  ft.  below  the  top  of  the  dam  and  23  ft. 
above  the  river  level  below  the  dam.  The  drawings  show 
the  outlet  pipes  all  bedded  on  concrete  cradles. 

A  low  level  outlet  pipe,  24  in.  dia.,  is  located  at  about 
the  center  length  of  the  dam  near  the  position  of  the 
original  river  and  at  about  river  level,  elevation  867. 
This  pipe  was  undoubtedly  used  for  river  diversion  during 
construction.  A  headwall  structure  is  indicated  to  head 
the  pipe  at  the  upstream  toe  of  the  dam,  but  no  control 
gate  has  been  provided.  A  24  in.  dia.  valve  is  installed 
near  the  end  of  the  pipe  in  a  sump  at  about  the  downstream 
toe  of  the  dam.  The  pipe  then  empties  into  a  short  outlet 
flume  which  empties  near  river  level  about  35  ft.  beyond 
the  toe  of  the  dam. 
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Size  Classification 


The  Reuben  Hart  Dam  is  about  50  ft.  high  above  downstream 
river  level,  impounding  a  maximum  storage  of  about  2,300 
acre-ft.  to  spillway  crest  level  and  about  3,100  acre-ft.  to 
top  of  dam.  In  accordance  with  the  size  and  capacity  criteria 
given  in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  project  falls  into  the  intermediate  category  for  both  cri¬ 
teria  and  is  therefore  classified  accordingly. 

d.  Hazard  Classification 

A  breach  failure  of  Reuben  Hart  Dam  would  release  water  down 
Hart  Brook  and  thence  into  the  West  Branch  of  the  Naugatuck 
River,  which  flows  through  the  City  of  Torrington.  During  the 
August  1955  storm,  flood  flows  in  the  Naugatuck  caused  serious 
damage  and  it  may  be  expected  that  any  large  flood  flows  would 
cause  damage  to  communities,  such  as  Drakeville  and  Wrightville 
in  the  future.  It  is  therefore  concluded  that  a  sudden  breach 
of  the  dam  would  cause  some  loss  of  life  and  extensive 
economic  loss.  CaxuiesTGerTtly ,  Reuben  Hart  Dam  has  been  classi¬ 
fied  as  haviqy'a high  hazard  potential  in  accordance  with  the 
Recommended'/Guidelines>for  the  Safety  Inspection  of  Dams. 

e.  Ownership 

The  Reuben  Hart  Reservoir  Dam  is  owned  by  Torrington  Water 
Company. 

f.  Operator 

Mr.  Richard  Calhoun, 

President, 

Torrington  Water  Company, 

110  Prospect  Street 
P.  0.  Box  867 

Torrington,  Connecticut  06790 
telephone:  (203)  489-4149 

g.  Purpose  of  Dam 

The  Reuben  Hart  Reservoir  is  operated  as  a  water  supply 
facility  for  the  City  of  Torrington. 

h.  Design  and  Construction  History 

The  dam  was  built  around  1933  by  0  &  G  Industries  and  Torring¬ 
ton  Building  Company.  It  was  designed  by  William  G.  Smith,  a 
private  consultant  retained  by  the  Torrington  Water  Company. 
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According  to  water  company  officials,  no  repairs  were  made  to 
the  dam  until  1960  when  a  new  spillway  channel  was  built  in 
conjunction  with  the  construction  of  Hall  Meadow  Brook  Dam. 
Torrington  Water  Company  maintains  the  new  spillway  channel 
up  to  the  State  Route  272  bridge. 

During  the  flood  of  August  19,  1955,  the  original  spillway 
was  considered  to  be  inadequate.  While  the  dam  has  never 
been  overtopped,  the  '55  flood  crested  just  below  the  top  of 
the  dam. 

Appendix  B  includes  an  as-built  plan  of  the  original  dam  and 
the  Corps  of  Engineers  NED  drawings  for  the  new  spillway 
facilities  constructed  in  conjunction  with  Hall  Meadow  Brook 
Dam. 

i.  Normal  Operating  Procedure 

There  are  no  written  operating  procedures.  Water  Company  per¬ 
sonnel  are  on  duty  around  the  clock  and  are  equipped  with  two- 
way  radios.  The  water  elevation  is  checked  daily.  The 
reservoir  is  usually  full  from  January  to  April  and  lowest  at 
the  end  of  the  summer. 

1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  contributing  to  the  Reuben  Hart  reservoir  is 
mainly  that  of  Hart  Brook  and  its  tributaries,  from  its  head¬ 
waters  to  about  mile  upstream  from  the  confluence  of  Hart 
and  Hall  Meadow  Brooks,  which  are  tributaries  of  the  West 
Branch  of  the  Naugatuck  River.  The  area  measures  about  4.5 
miles  long  and  averages  a  little  over  a  mile  wide,  encompass¬ 
ing  a  total  of  5.07  sq.  mi.  The  area  has  a  relief  of  about 
200  ft.  and  is  heavily  forested.  North  Pond  Dam  is  situated 

3.8  mi.  upstream  from  Reuben  Hart  Dam,  at  the  headwater  of 
Hart  Brook,  such  that  0.94  sq.  mi.  of  the  drainage  area  drains 
into  North  Pond  reservoir.  North  Pond  reservoir  is  at  a 
normal  level  of  1,464;  Reuben  Hart  reservoir  is  at  a  normal 
level  of  911.  The  surface  areas  of  North  Pond  and  Reuben  Hart 
reservoirs  comprise  about  10  percent  of  the  total  drainage 
area.  Hart  Brook  in  this  drainage  reach  has  a  length  of 

4.8  mi.  and  an  average  slope  of  about  154  ft.  per  mi. 

b.  Discharge  at  Damsite 

Discharge  of  stored  waters  at  Reuben  Hart  dam  is  provided 
through  an  18  in.  dia.  outlet  pipe,  which  is  capable  of  re¬ 
leasing  up  to  about  45  cfs  with  reservoir  at  normal  storage 
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level,  elevation  911.  For  more  rapid  reservoir  evacuation,  a 
low  level  outlet  pipe  which  served  for  stream  diversion  dur¬ 
ing  construction  could  also  be  opened,  to  release  up  to  about 
85  cfs  at  normal  reservoir  level.  The  low  level  pipe  is  said 
not  to  have  been  opened  since  construction  was  completed. 
Capacity  curves  are  shown  on  Figure  1,  Appendix  D,  Sheet  D-l. 

The  maximum  flood  which  has  been  experienced  since  the  dam  was 
built  occurred  in  August  1955,  when  it  was  reported  that  the 
reservoir  surcharge  filled  to  the  top  of  the  dam.  At  that  time 
the  spillway  crest  measured  55  ft.,  which  would  indicate  a 
spillway  outflow  of  about  2,900  cfs.  The  maximum  inflow  rate 
is  not  known. 

With  the  modifications  to  the  spillway  which  were  made  in  1960, 
the  spillway  capacity  was  considerably  increased.  With  head  to 
top  of  dam,  the  computed  service  spillway  release  into  Hall 
Meadow  Brook  reservoir  is  about  7,000  cfs;  the  discharge  over 
the  auxiliary  crests  into  the  original  spillway  channel  is 
about  2,300  cfs.  Spillway  capacity  curves  are  shown  on 
Figure  2,  Sheet  D-3. 

c.  Elevation  (ft.  above  MSL) 

1.  Top  of  dam  916.83 

2.  Maximum  pool-design  surcharge  914.5 

3.  Spillway  crest  911.0 

4.  Diversion  pipe  invert  867 

5.  Streambed  at  centerline  of  dam  867 

d.  Reservoir 

1.  Length  of  pool  at  top  of  dam 

2.  Length  of  pool  at  normal  storage 

3.  Average  width  of  pool 

e.  Storage  (acre-feet) 

1.  At  normal  storage  pool 

2.  At  design  surcharge  (el.  914.5) 

3.  At  top  of  dam 

f.  Reservoir  surface  (acres) 

1.  Top  of  dam 

2.  At  design  surcharge  pool  (el.  914.5) 

3.  Spillway  crest 


4,600  ft. 
4,500  ft. 
1,250  ft. 


2,300 

2,760 

3,100 


141 

135 

130 


7 


! 

\ 

f 

f 


w 

I 


/ 


g.  Dam 


1. 

Type  -  Boat*.  ous  earth  fill  embankment 

2. 

Length 

1,000 

ft 

3. 

Height 

50 

ft 

4. 

Top  width 

15 

ft 

5.  Side  Slopes  -  25s  to  1  upstream;  2  to  1  downstream 

6.  Zoning  -  Concrete  core  wall,  homogeneous  fill 

7.  Cutoff  -  Concrete  core  wall  to  bedrock  or  hardpan. 

Coru  wall  carried  to  2  feet  below  top  of  dam. 

8.  Grout  Curtain  -  none 

h.  Service  Spillway 

1.  Type  -  unlined  channel 

2.  Length  of  Weir  125  ft. 

3.  Crest  Elevation  911  MSL 

4.  Ungated 

5.  Upstream  Channel  -  300  ft.  long,  5  ft.  below  crest  level, 

excavated  in  rock,  floor  lined  with 
asphalt  covering. 

6.  Downstream  Channel  -  excavated  in  rock,  unlined  converging 

from  125  ft.  width  to  40  ft.  width. 

7.  General  -  Spillway  chute  directed  into  Hall  Meadow  Brook 

Reservoir. 

i.  Auxiliary  Spillway 

1.  Type  -  unlined  channel 

2.  Length  of  Weir  202  ft. 

3.  Crest  Elevation  914.5 

4.  Ungated 

5.  Upstream  Channel  -  short  approach  channel  5  to  8  ft.  below 

crest  level,  unlined. 

6.  Downstream  Channel  -  curved  unlined  channel  excavated  in 

rock  below  crest,  in  earth  as  it 
traverses  down  hill  to  Hart  Brook. 

7.  General  -  Spillway  chute  directed  into  Hart  Brook  below 

dam. 

j .  Regulating  Outlets 

1.  Invert  Elevation  889  MSL 

2.  Size  -  Two  18  in.  dia.  pipes  joining  1-24  in.  pipe,  con¬ 

verging  to  18  in.  valve  and  18  in.  outlet. 

3.  Control  Mechanism  -  2-18  in.  slide  gates  at  inlets;  1 

18  in.  gate  valve  near  outlet. 
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SECTION  2  -  ENGINEER. NG  DATA 


2.1  Design 

The  dam  was  designed  by  William  C.  Smith,  a  consultant  retained 
by  the  Torrington  Water  Company.  During  the  storm  of  August  19, 
1955,  the  reservoir  crested  just  below  the  top  of  the  dam  and  the 
original  spillway  was  deemed  to  be  inadequate.  A  new  spillway 
arrangement  was  designed  by  the  Corps  of  Engineers  NED  in  1960, 
in  conjunction  with  the  design  of  the  adjoining  Hall  Meadow  Brook 
Dam,  known  as  Reuben  Hart  Diversion.  A  new  spillway  was  provided 
at  the  same  elevation  as  the  original,  but  spilling  via  a  new 
channel  behind  the  new  flood  control  dam  on  Hall  Meadow  Brook. 

The  crest  of  the  old  spillway  was  raised  3.5  ft.  and  incorporated 
into  a  new  auxilliary  spillway,  which  would  spill  into  the  origi¬ 
nal  channel. 

2.2  Construction 


The  dam  was  built  about  1933  by  0  &  G  Industries  and  Torrington 
Building  Company,  Torrington.  According  to  Water  Company  offi¬ 
cials,  no  repairs  were  made  to  the  dam  during  the  next  27  years. 
In  1960  the  new  spillway  channel  and  spillways  were  built  in  con¬ 
junction  with  the  construction  of  Hall  Meadow  Brook  Dam. 

2.3  Operation 

The  dam  is  operated  by  the  Torrington  Water  Company  as  part  of 
the  municipal  water  supply  system  for  the  City  of  Torrington. 
There  appear  to  be  no  formal  records  other  than  reservoir  levels. 

2 . 4  Evaluation 


a.  Availability 

The  original  plan  and  drawings  of  the  reconstructed  spillways, 
plus  the  visual  observations  of  the  inspection  team,  form  the 
basis  for  the  information  presented  in  this  report. 

b.  Adequacy 

The  lack  of  in-depth  data,  such  as  shear  strengths  of  the 
embankment  materials,  precludes  a  definitive  review  and 
assessment  of  this  dam.  The  evaluation  is  based  primarily 
on  visual  inspection  and  engineering  judgment,  while  taking 
into  account  the  past  performance  of  the  dam. 
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Validity 

The  validity  of  the  engine? i tng  data  acquired  covering  the 
dam  and  spillways  is  considered  acceptable  and  is  not  chal¬ 
lenged. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  visual  inspection  of  Reuben  Hart  Reservoir  Dam  took  place 
on  24  October  1978.  The  dam  is  judged  to  be  in  a  generally 
good  condition.  There  is  some  seepage  at  the  downstream  toe 
of  the  embankment.  The  spillways  were  constructed  in  1960 
and  the  concrete  surfaces  are  in  good  condition.  There  was 
no  evidence  of  any  major  maintenance  problems. 

b .  Dam 


The  horizontal  and  vertical  alignment  of  the  dam  embankment 
is  good  (Overview  Photo,  p.  viii) .  The  upstream  slope  con¬ 
sists  of  hand  placed  riprap,  which  is  in  generally  good  con¬ 
dition  (Appendix  C,  Photo  No.  1).  At  approximately  Sta. 

5+40  (Plan,  Appendix  B)  about  6  ft.  below  the  crest  of  the 
dam,  the  riprap  has  been  moved  by  ice  jacking  and  the  grass 
slope  above  it  has  moved  downwards  slightly.  Left  of  the 
gatehouse  structure  the  upstream  edge  of  the  crest  of  th ; 
dam  appears  to  have  settled  about  6  in.  for  a  distance  of 
200  to  300  ft.  It  may  be  that  this  apparent  settlement  has 
either  been  caused  by  ice  jacking  of  the  riprap  slope  or  by 
differential  settlement  within  the  embankment  structure.  This 
appears  to  be  a  shallow  phenomenon  and  of  no  major  consequence. 

The  downstream  slope  shows  no  bulges,  sags  or  other  evidence 
of  movement,  is  well  maintained  and  regularly  mowed,  and 
generally  appears  to  be  in  good  condition  (Appendix  C, 

Photo  No.  2).  The  downstream  toe  is  wet  for  a  distance  of 
about  150  ft.  to  the  left  of  the  24  in.  dia.  outlet  and  valve 
chamber,  but  there  are  no  well-defined  seepage  points  or  boils. 
About  80  ft.  to  the  right  of  the  valve  chamber  there  is  an¬ 
other  wet  area  extending  for  about  15  ft.  along  the  toe  and 
50  ft.  downstream  normal  to  the  axis  of  the  dam.  This  area 
seems  to  be  lower  than  the  general  terrain  and  it  may  collect 
some  runoff  from  the  slopes  forming  the  right  abutment,  in 
addition  to  seepage  from  the  dam.  Farther  downstream  from 
this  point  there  is  a  natural  drainage  swale  which  appears  to 
be  picking  up  seepage  from  the  dam,  in  addition  to  runoff 
from  the  high  ground  downstream  from  the  right  abutment.  A 
small  volume  of  water  is  also  seeping  out  of  the  end  of  the 
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24  in.  dia.  pipe,  perhaps  of  the  order  of  1  to  2  gpm. 

There  is  some  brush  growth  along  the  downstream  toe  for  a 
distance  of  about  150  ft.  left  of  the  24  in.  dia.  pipe.  To 
some  extent  this  brush  interfered  with  close  observation  of 
the  wet  area  and  it  should  be  cleared  hefore  future  inspec¬ 
tions. 

The  flows  from  the  various  areas  of  seepage  converge  at  a 
point  about  150  ft.  downstream  of  the  toe  of  the  dam  and 
about  80  ft.  right  of  the  24  in.  dia.  pipe  outlet.  It  appears 
that  this  point  is  part  of  the  old  channel  of  Hart  Brook.  The 
total  volume  of  visible  seepage  is  about  20  to  30  gpm,  is 
clear  and  clean,  and  does  not  appear  to  be  carrying  any  fines. 

Appurtenant  Structures 

1.  Spillways 

The  approach  and  discharge  channels  at  the  main  spillway 
are  excavated  in  bedrock.  The  rock  slopes  appear  to  be 
stable,  with  no  loose  blocks  or  insipient  slides  evident. 
The  concrete  in  the  overflow  crests  is  sound,  with  little 
evidence  of  cracks  (Appendix  C,  Photo  No.  3).  The  single 
exception  is  the  old  retaining  wall  between  the  spillway 
and  dam,  where  up  to  10  in.  of  the  top  of  the  wall  has 
disintegrated.  This  concrete  wall  should  be  capped  to 
prevent  further  deterioration. 

The  present  auxiliary  spillway  channel  was  originally 
the  main  spillway  channel  when  the  dam  was  first  built. 

At  the  weir  this  channel  is  also  in  bedrock,  but  some 
distance  below  the  weir  it  was  excavated  In  earth  and 
riprapped.  The  riprap  has  evidently  not  been  maintained 
recently.  The  auxiliary  spillway  weir  is  in  good  con¬ 
dition  (Appendix  C,  Photo  No.  5). 

2.  Outlet  Structure 

The  intake  tower  is  a  concrete  wet  well  shaft  with  three 
selective  level  inlet  pipes  controlled  by  slide  gates 
(Appendix  C,  Photo  No.  6).  Two  18  in.  dia.  outlet  pipes 
and  a  6  in.  dia.  waste  pipe  are  connected  to  the  tower  at 
approximately  original  ground  level.  A  brick  gatehouse 
contains  the  manual  gate  controls  and  is  connected  to  the 
crest  of  the  dam  by  a  bridge.  The  concrete  is  in  fair 
condition  with  some  minor  cracks  and  spalling  noted.  A 
portion  of  the  roofing  requires  repair.  The  gates  were 
not  operated  during  the  inspection,  but  according  to 
Water  Company  staff  all  of  them  are  serviceable. 
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The  24  in.  dia.  low  level  outlet  pipe  has  a  control 
valve  in  a  sump  near  the  downstream  toe  of  the  dam. 

This  valve  was  not  operated  and  it  is  not  known  whether 
it  is  serviceable.  It  is  said  not  to  have  been  operated 
since  construction  of  the  dam  in  1933. 

d.  Reservoir  Area 

An  inspection  of  the  reservoir  shoreline  revealed  no  evidence 
of  slides  or  sloughing  into  the  reservoir.  The  reservoir  is 
in  a  restricted  water  supply  preserve  and  no  habitations  are 
permitted  along  the  shoreline. 

e.  Downstream  Channel 

The  downstream  channel  converges  from  a  width  of  125  ft.  at 
the  main  spillway  crest  to  40  ft.  in  a  distance  of  about 
330  ft.  There  is  some  light  brush  growth  in  the  channel 
which  should  not  be  allowed  to  become  established  (Appendix  C, 
Photo  No.  4) . 

Hart  Brook  and  the  West  Branch  of  the  Naugatuck  River  con¬ 
tinue  downstream  from  Reuben  Hart  Dam  in  a  narrow  valley  for 
1  mile  to  the  Town  of  Drakeville.  The  River  then  empties 
into  Stillwater  Pond,  a  1%  mi.  long  reservoir  with  a  surface 
area  of  95  acres.  The  Hall  Meadow  Brook,  which  joins  Hart 
Brook  about  h  mi.  below  Reuben  Hart  Dam,  has  been  diked  off 
by  the  construction  of  the  right  portion  of  Hall  Meadow  Brook 
Dam.  The  spillway  for  that  dam  has  been  directed  to  a  lower 
tributary  which  joins  the  Naugatuck  River  below  Drakeville. 
Service  spillway  releases  from  Reuben  Hart  reservoir  spilling 
into  Hall  Meadow  Brook  reservoir  would  thus  not  traverse  Hart 
Brook  above  Drakeville,  but  auxiliary  spillway  releases  would 
spill  into  the  Hart  Brook  Valley. 

If  a  breach  failure  of  Reuben  Hart  Dam  were  to  occur,  Hart 
Brook  Valley  below  the  dam  would  be  flooded.  There  are  more 
than  10  homes  along  the  valley  to  Drakeville  that  appear  to 
be  well  within  the  flood  plain  of  Hart  Brook  above  Drakeville, 
and  a  trailer  park  is  situated  in  the  flood  plain  in  Drake¬ 
ville. 

The  West  Branch  of  the  Naugatuck  River  downstream  from  Still¬ 
water  Pond  continues  in  a  relatively  narrow  valley  to  the 
City  of  Torrington,  and  then  traverses  through  the  City  in 
a  broad  flood  plain.  There  appear  to  be  more  than  20  homes 
within  the  flood  plain  from  Stillwater  Pond  to  the  City,  and 
many  homes  and  industrial  buildings  would  undoubtedly  be  af¬ 
fected  by  high  water  in  Torrington  itself. 
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3.2  Evaluation 


The  visual  inspection  of  the  dam  revealed  sufficient  information 
to  permit  an  assessment  of  those  features  affecting  the  safety 
and  stability  of  the  structure  to  be  made.  The  dam  and  appur¬ 
tenant  works  are  judged  to  be  in  good  condition. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 

The  Reuben  Hart  Reservoir  Dam  is  operated  by  personnel  of  the 
Torrington  Water  Company.  Reservoir  operation  entails  mainly  the 
release  of  stored  water  from  the  reservoir  as  water  supply  needs 
warrant.  No  documented  operating  procedures  have  been  prepared. 

4.2  Maintenance  of  Dam 

Little  maintenance  is  required  except  for  the  periodic  cutting  of 
brush  and  other  growth  on  the  dam  embankment.  No  documented  main¬ 
tenance  instructions  have  been  prepared,  but  routine  maintenance 
appears  to  be  regularly  carried  out. 

4.3  Maintenance  of  Operating  Facilities 

The  slide  gate  and  gate  valve  operating  mechanisms  in  the  outlet 
structure  require  periodic  maintenance  to  keep  them  serviceable, 
and  appear  to  be  inspected  regularly.  The  low-level  24  in.  dia. 
outlet  valve  is  not  used  and  has  not  been  maintained. 

4.4  Warning  System 

There  is  no  formal  warning  system  or  program  at  this  dam.  A  pro¬ 
gram  should  be  evolved,  with  sequences  and  responsibilities  for 
emergency  situations  defined  and  personnel  trained  in  its  imple¬ 
mentation. 

4 . 5  Evaluation 


This  dam  has  simple  operating  devices  and  as  such,  requires  no  de¬ 
tailed  operating  procedures.  Outlet  operating  valves  require 
checking  for  serviceability.  Maintenance  involves  periodic  growth 
removal  from  the  dam  and  surveillance  regarding  seeps,  slope  dam¬ 
age,  animal  burrows,  etc.  Inspection  observations  noted  that 
the  facility  appears  to  fee  generally  well  maintained.  A  formal 
warning  and  emergency  evacuation  system  should  be  developed. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

1.  Hydrology  -  General 

Since  significant  storage  is  provided  by  the  North  Pond 
Reservoir,  which  drains  and  occupies  the  upper  portion  of 
the  drainage  area  above  Reuben  Hart  Dam,  separate  runoff 
hydrographs  were  developed  for  each  sub-basin.  The  inflow 
above  the  North  Pond  Dam  was  routed  through  that  reservoir, 
and  then  combined  with  the  runoff  hydrograph  for  the  lower 
sub-basin  to  provide  an  inflow  hydrograph  for  routing 
through  the  Reuben  Hart  Reservoir  and  spillways. 

2.  Drainage  Areas 

The  drainage  area  of  Hart  Brook  above  Reuben  Hart  Dam  is 
about  5.07  sq.  mi.,  of  which  about  0.94  sq.  mi.  lies  above 
North  Pond  Dam.  North  Pond  Reservoir  is  about  1  mi.  in 
length,  extending  from  the  very  headwater  of  Hart  Brook. 

The  Brook  traverses  about  2.9  mi.  downstream  from  North 
Pond  Dam  to  Reuben  Hart  Reservoir,  at  an  average  slope  of 
about  154  ft.  per  mile.  Reuben  Hart  Reservoir  extends  up¬ 
stream  about  0.93  miles  from  Reuben  Hart  Dam. 

3.  Reservoir  Areas  and  Capacities 

For  determining  reservoir  surface  areas  and  surcharge 
capacities  of  North  Pond  and  Reuben  Hart  Reservoirs, 
planimetered  areas  were  taken  from  contours  delineated  on 
the  USGS  2,000  ft.  per  in.  quadrangle  sheets.  The  North 
Pond  Reservoir  has  an  area  at  normal  storage  of  about  195 
acres;  Reuben  Hart  Reservoir  has  an  area  of  about  130  acres. 
Area-capacity  tables  showing  surcharge  storage  in  both 
reservoirs,  for  use  in  flood  routings,  are  shown  on  Sheet 
D-7  of  Appendix  D. 

4 .  Flood  Hydrology 

Reuben  Hart  Dam  is  50  feet  high  and  impounds  about  3,100 
acre-feet  of  storage  to  top  of  dam;  as  noted  in  Section 
1.2c  it  is  therefore  categorized  in  the  intermediate 


classification.  As  noted  in  Section  1.2d,  the  hazard 
potential  is  classified  as  high.  The  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams  require  that  for 
hydraulic  evaluation  the  dam  adequacy  be  tested  for  a 
flood  of  full  PMF. 

Precipitation  data  were  obtained  from  Hydrometeorological 
Report  No.  33,  which  for  the  Connecticut  area  approximates 
24.3  in.  of  point  rainfall  over  a  10  square  mile  drainage 
area.  This  value  was  reduced  by  20  percent  to  allow  for 
basin  size,  shape  and  fit  factors.  The  6-hour  rainfall 
duration  curve  of  19.2  in.  was  then  distributed  and  re¬ 
arranged  as  suggested  in  Design  of  Small  Dams,  from  which 
inflow  hydrographs  were  prepared  (see  Sheet  D-8,  Appendix 
D) .  For  the  lower  sub-area  a  constant  infiltration  loss 
of  0.1  in.  per  hour  was  deducted  from  the  precipitation 
values  to  give  the  excess  rainfall  amounts  used  to  prepare 
the  hydrograph. 

For  the  upper  sub-area,  because  of  the  small  drainage  area 
compared  with  the  surface  area  of  the  reservoir  (3  to  1 
ratio),  and  because  of  the  steep  slopes  adjacent  to  the 
reservoir,  no  lag  time  was  assumed  and  instantaneous  run¬ 
off  was  taken  from  direct  precipitation  on  the  area  (see 
Sheet  D-9,  Appendix  D) .  For  the  lower  sub-basin  draining 
into  Reuben  Hart  Reservoir,  a  lag  time  of  about  3.7  hours 
was  assumed  for  preparing  a  unitgraph,  on  the  basis  of  an 
average  velocity  of  about  1  ft.  per  sec. 

tration.  A  curvilinear  adaptation  of  the  triangular  unit- 
graph  was  utilized,  shaped  as  described  in  Design  of  Small 
Dams  (see  Sheet  D-10  in  Appendix  D) . 

Routing  the  PMP  direct  runoff  from  the  sub-drainage  area 
above  North  Pond  Dam  through  the  North  Pond  Reservoir  and 
spillway  results  in  a  peak  outflow  of  1,695  cfs,  with  sur¬ 
charge  storage  rising  to  about  1  ft.  below  the  top  of  that 
dam  (see  computer  printout  graph,  Figure  4,  Sheet  D-ll  in 
Appendix  D).  The  hydrograph  for  the  lower  sub-basin  indi¬ 
cates  a  peak  flow  of  8,048  cfs  occurring  at  the  6th  hour 
of  the  flood  event.  This  corresponds  to  a  value  of  about 
1,950  cfs  per  sq.  mile. 

The  outflow  from  North  Pond  Reservoir  was  then  combined 
with  the  runoff  hydrograph  from  the  lower  sub-basin, 
assuming  a  1*3  hour  transport  time  for  the  North  Pond  out¬ 
flow  to  traverse  the  stream  to  Reuben  Hart  Pond.  The 
combined  hydrographs  indicate  a  peak  inflow  of  about  9,800 
cfs,  occurring  about  6*3  hours  after  the  start  of  the  flood 
event . 
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Routing  the  combined  inflow  hydrograph  through  the  Reuben 
Hart  Reservoir  and  spillways  results  in  a  maximum  sur¬ 
charge  to  elevation  916.85,  or  about  to  the  top  of  the  dam. 
The  service  spillway  outflow  into  Hall  Meadow  Brook 
Reservoir  would  approximate  6,900  cfs  and  the  auxiliary 
spillway  outflow  into  Hart  Brook  would  be  about  2,400  cfs. 
A  flood  routing  for  this  PMF  event  is  shown  on  Figure  5, 
Sheet  D-12,  Appendix  D.  Calculations  for  computer  inputs 
and  computer  printouts  for  the  development  of  the  hydro¬ 
graphs  and  flood  routings  by  the  HEC-1  program  are  exhib¬ 
ited  in  Appendix  D. 

A  H  PMF  event  was  also  routed  through  the  reservoir  and 
spillways,  resulting  in  a  maximum  surcharge  to  elevation 
915.15.  The  discharge  through  the  service  spillway  for 
this  head  approximates  4,000  cfs.  Flow  over  the  auxiliary 
spillway  would  be  at  a  0.65  ft.  head,  with  a  release  of 
about  300  cfs. 

Experience  data 

Except  for  the  flood  of  August  1955,  when  it  is  said  that  the 
surcharge  at  Reuben  Hart  Reservoir  filled  to  the  top  of  the 
dam,  no  records  are  available  regarding  past  operation  of  the 
reservoir  or  surcharge  encroachments  and  spills  through  the 
spillway.  The  spill  in  1955  through  the  old  55  ft.  crest 
spillway  is  computed  to  be  about  2,900  cfs.  The  maximum  in¬ 
flow  rate  is  not  known. 

Visual  Observations 

From  a  cursory  examination  for  scouring  in  the  original  spill¬ 
way  chute,  there  was  no  evidence  that  the  auxiliary  spillway 
has  operated  since  it  was  built.  It  is  not  known  whether 
spills  have  been  released  through  the  service  spillway  since 
it  was  constructed  in  1960. 

Overtopping  Potential 

As  noted  in  Section  5.1a,  the  maximum  surcharge  head  resulting 
from  a  routing  of  a  PMF  would  reach  just  to  the  top  of  the  dam. 
The  threat  of  a  breaching  of  the  dam  from  overtopping  would 
therefore  not  materialize. 

Drawdown  Capacity 

Drawdown  of  the  reservoir  is  possible  by  opening  the  outlets, 
and  in  an  emergency,  by  also  opening  the  low  level  outlet 
valve.  For  evacuating  the  reservoir  to  the  sill  of  the  intake 
tower  inlet,  an  average  release  of  about  100  cfs  would  be 
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possible.  For  the  1,860  acre-feet  of  storage  between  the  out¬ 
let  sill  and  the  spillway  crest,  a  period  of  about  9  days 
would  be  required  to  release  the  storage,  assuming  no  inflow 
in  the  interim.  An  additional  4.5  days  would  be  needed  to 
empty  the  reservoir  to  the  inlet  of  the  low  level  outlet. 

f.  Downstream  Hazard 

In  the  event  of  a  dam  failure  from  causes  other  than  over¬ 
topping,  it  may  be  assumed  that  a  breach  could  occur  with  a 
bottom  width  of  20  ft.  at  the  level  of  the  bottom  of  the  dam, 
and  with  slopes  at  about  1.4  to  1  (angles  of  repose).  Such 
a  breach  would  suddenly  release  a  flood  wave  of  about  40,000 
cfs  downstream.  This  flow  would  diminish  rapidly  as  the 
reservoir  emptied.  Figure  6,  Sheet  D-13,  Appendix  D  shows 
storage  and  discharge  versus  time  for  such  a  breach  emptying. 

It  should  be  noted  that  the  dam  has  a  concrete  core  wall  ex¬ 
tending  from  foundation  to  within  2  ft.  of  the  top  of  dam. 

If  piping  or  sloughing  developed  in  the  dam,  it  is  expected 
that  the  washout  would  be  gradual  and  it  is  unlikely  that  a 
sudden  breach  such  as  is  demonstrated  above  would  develop 
from  this  cause. 

As  noted  in  Section  1.2d  and  Section  3.1e,  large  outflows  from 
Reuben  Hart  Reservoir  owing  to  near  maximum  flood  inflows  or 
to  a  breach  in  the  dam  would  cause  great  damage  downstream  to 
and  through  the  City  of  Torrington.  Stage-discharge  curves 
for  two  selected  points  on  the  West  Branch  of  the  Naugatuck 
River  below  Reuben  Hart  Dam  were  computed  to  indicate  the  flow 
depths  in  the  event  of  large  outflows  from  the  Reuben  Hart  and 
Hall  Meadow  Brook  Reservoirs,  or  from  a  breach  in  Reuben  Hart 
Dam.  These  curves  are  shown  on  Figure  7,  Sheet  D-15,  Appendix 
D.  For  a  35,000  cfs  outflow  the  stage  at  Drakeville,  about 
l*t  miles  below  Reuben  Hart  Dam,  would  be  about  15  feet.  For 
the  same  outflow  the  stage  at  West  Torrington,  about  3  3/4 
miles  downstream,  would  be  about  20  feet.  Delineated  on  the 
USGS  quadrangle  sheet  (Figure  8,  Sheet  D-17,  Appendix  D)  is 
the  approximate  extent  of  the  river  valley  which  will  be  in¬ 
undated.  It  can  be  seen  that  many  homes  and  commercial  es¬ 
tablishments  near  Drakeville,  Wrightville  and  West  Torrington 
would  be  inundated  at  this  river  stage. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  field  investigations  of  the  earth  embankment  revealed  no 
significant  displacements  or  distress  which  would  warrant  the 
preparation  of  slope  stability  computations  based  on  assumed 
soil  properties  and  engineering  factors.  Data  on  the  engi¬ 
neering  characteristics  of  the  embankment  material  is  lacking. 

b.  Design  and  Construction  Data 

No  plans  or  calculations  of  value  to  a  stability  assessment 
are  available  for  this  dam. 

c.  Operating  Records 

There  are  no  formal  operating  records  for  this  dam.  The 
reservoir  level  is  recorded  daily. 

d.  Post  Construction  Changes 

The  results  of  the  field  inspection  and  a  check  of  the  avail¬ 
able  records  produced  no  evidence  of  post  construction  changes 
which  might  influence  stability  of  the  embankment.  Modifica¬ 
tions  to  the  spillway  have  enhanced  hydraulic  capacity  as  dis¬ 
cussed  elsewhere  in  this  report. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1  and,  in  accordance 
with  recommended  Phase  I  guidelines,  does  not  warrant  seismic 
analyses. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 


On  the  basis  of  the  Phase  I  visual  examination,  Reuben  Hart 
Reservoir  Dam  appears  to  be  in  good  condition  and  functioning 
adequately.  The  deficiencies  revealed  are  not  of  major  con¬ 
cern,  but  tend  to  indicate  that  a  small  amount  of  additional 
routine  maintenance  is  required. 

There  are  two  wet  areas  due  to  seepage  below  the  downstream 
toe  of  the  embankment.  Some  riprap  on  the  upstream  slope  has 
been  displaced  by  ice  jacking.  Although  the  downstream  slope 
is  mowed  regularly,  there  is  some  minor  brush  on  portions  of 
the  toe  area  which  impedes  inspection  of  seepage  areas. 

The  spillway  capacity  is  adequate  to  pass  the  test  flood  with¬ 
out  overtopping  the  dam.  Being  of  relatively  recent  design 
and  construction  (1960)  both  the  service  and  auxiliary  spill¬ 
ways  are  in  good  condition.  The  top  of  the  concrete  retaining 
wall  between  the  spillway  and  embankment  has  disintegrated. 

b.  Adequacy  of  Information 

The  information  recovered  is  considered  adequate  for  the  pur¬ 
pose  of  making  an  assessment  of  the  performance  of  the  dam. 

c.  Urgency 

The  recommendations  and  remedial  measures  enumerated  below 
should  be  implemented  by  the  owner  within  two  years  after 
receipt  of  the  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation 

Additional  investigations  are  required  as  recommended  in 
Para.  7.2. 

7 . 2  Recommendations 


It  is  recommended  that  the  owner  should  retain  the  services  of  a 
competent  registered  professional  engineer  to  make  investigations, 
studies,  and,  if  proved  necessary,  to  design  remedial  works  to 
rectify  the  seepage  and  wet  areas  downstream  of  the  toe  of  the  dam. 
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7.3 


Remedial  Measures 


Operation  and  Maintenance  Procedures 

lm  ®rJSh,fo°Wth  at  thG  t0e  0f  the  dow^stream  slope  between 
sta.  6+80  arKi  Sta.  8+50  (Plan,  Appendix  B)  should  be  re¬ 
moved.  The  downstream  toe  should  be  kept  visible  for 
future  inspections. 


2. 


The  disintegrated  concrete  at  the  top  of  the  wall  between 
the  service  spillway  and  dam  should  be  repaired. 

The  displaced  riprap  near  the  top  of  the  upstream  slope 
between  Sta.  4+00  and  Sta.  7+00  should  be  repaired  or 
realigned. 

Procedures  should  be  instituted  for  a  biennial  periodic 
technical  inspection  of  the  dam  and  appurtenant  works, 
with  supplementary  inspections  of  any  suspect  items. 

Wet  areas  along  the  toe  of  the  downstream  slope  should  be 
monitored  for  quantity  and  clarity  during  periods  of  high 
reservoir  level,  and  at  least  once  a  year. 

A  formal  flood  surveillance,  warning  and  emergency  evacua- 

S  be  develoPed«  and  a"  operational  procedur, 

to  be  followed  in  the  event  of  an  emergency  should  be 
adopted. 


7.4  Alternatives 


There  are  no  appropriate  alternatives  in  the  case  of 
Reservoir  Dam. 


Reuben  Hart 
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APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION 
PHASE  I 


Identification  No.  CT  00096  Name  of  Dam:  Reuben  Hart  Reservoir  Dam 
Date  of  Inspection:  24  October  1978 

Weather:  clear  Temperature:  60°F+ 

Pool  Elevation  at  Time  of  Inspection:  900.5  MSL 

Tailwater  Elevation  at  Time  of  Inspection:  Not  applicable. 

INSPECTION  PERSONNEL 

Pasquale  E.  Corsetti  Louis  Berger  &  Associates,  Inc.  Acting 

Project  Manager 

Carl  J.  Hoffman  Louis  Berger  &  Associates,  Inc.  Hydraulics, 

Structures 

Thomas  C.  Chapter  Louis  Berger  &  Associates,  Inc.  Hydrology, 

Soils 

William  S.  Zoino  Goldberg  Zoino  Dunnicliff  &  Soils 

Assoc.,  Inc. 

OWNER'S  REPRESENTATIVE 

Richard  Calhoun  Torrington  Water  Company  President 

William  Jones  Torrington  Water  Company  Superintendent 

John  Roberts  Hartford  Insurance  Company  Agent 


Seepage  1-2  gpm  at  24"  dia.  low  level  outlet  pipe. 

20-30  gpm  in  old  Hart  Brook  channel  d/s  of  dam. 


Outlet  channel  Natural  stream  channel 
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Control  gates  and  operating  machinery 


DOWNSTREAM  CHANNEL 

Constraints  on  operation  of  dam  Discharge  channel  reduces  from  122  ft.  to  45  ft. 
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